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Abstract. Daily feed requirements have been widely used in studies on feeding behaviour of 
trout culture. Trout feeding can be expressed as number of meals per day, number of servings in each 
administered meed, time interval between meals, size and speed of administration of each meal. 
Irregular feeding has the effect that trout eating too much and digestion time required can be very long 
and default the energy consumption. Feeding with unsuitable feed size or too consistent has a result 
food decline with degradation of, changing production environment and economical losses in trout 
farms. Factors contributing to increased efficiency in the use of artificial feeding trout are represented 
by the degree of assimilation of food and the range of feed used. The reasons of this paper being given, 
we proposed the carrying out of a study about the factors which influence energy requirements and 
feeding behaviour of culture trout with the aim of streamlined target output.  
 




The costs about foods and feeding in trout breeding detain an risen percent from total 
production costs, so that feeding activity advanced about feeding digestion degree and food 
type used is the most important action that contributes to economical performance in trout 
farms. The main objective in feeding trout is to breed fish as quickly and efficiently as 
possible sustained to uniform breeding (Hinshaw, 1990) with in a lower degree water quality 
degradation (Azevedo, 1998). The capitalization and performance trout farms based on  high 
growth rates,  with efficient use of food and energy consumed. 
Since fish are poikiloterme animals, their rate of metabolism, growth, energy 
consumption and absorption of feed nutrients are strongly influenced by water temperature 
(Hinshaw, 1990; Azevedo, 1998). Energy requirements of fish vary, mainly depending on 
their size and water temperature. For freshwater fish (10-250 g), average daily energy 
consumption is between 25-45 kJ / kg, depending on water temperature (Oprea, 2000) and 
food ration must make contribution to the energy requirements of maintenance and to ensure 
energy requirements for production (growth and reproduction). Energy needs for growth and 
the amount of energy needed to produce one kilogram of fish, the trout is 15-16 MJ / kg body 
mass growth temperature of 8º C, and 17-19 MJ / kg body mass growth temperature between 
15-18ºC. (Guillaume et al, 1999, Oprea, 2000). 
Effects of feeding level, water temperature and feed composition on growth performance, 
composition and meat on the use and assimilation of nutrients and energy by the fish are subjects of 
many studies and research specialist and the results differ (Azevedo, 1998). According to these 
studies, the effectiveness of feeding reached its highest at an intermediate level of intake, but 
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decreasing as the ration increased. In this context, since 1976 Huisman noted that a similar 
relationship between growth rate and ration size in rainbow trout (Salmo gairdneri, R.). Also 
research carried out by Brett et al in 1979 showed that optimum effectiveness in feeding 
salmonids is reached at lower levels of feeding those required for maximum growth 
(Azevedo, 1998). The other studies have shown that feeding improves efficiency to obtain a 
maximum in the case of a moderate restriction of intake (e.g. 50% about maximum ration) 
(Storebakken et al, 1987). The conclusion of these studies was that, at higher ratios, the fish 
have been in excess feed, thus resulting in a waste of feed.  
Other hypotheses relating to maximum effectiveness feeding fish shows that this is 
obtained when the food absorption and growth are possible (Talbot, 1994; Einen et al, 1995). 
To rainbow trout (Oncorhynchus mykiss), research has shown that maximum feeding 
efficiency, expressed with a maximum gain of body weight was obtained when the quantity of 
food was given 2% of fish body mass (300 g) (Storebakken et al, 1991). Reasons for these 
results that have concerned the effect of different levels of intake and production parameters 
of fish, but are not very clear, and this topic requires further investigation. In these studies and 
research the fish were fed with fixed levels of intake (% body mass / unit time) and they may 
not represent actual food, because, as the fish grow, body composition shall be amended and, 
accordingly, the daily requirements of nutrients and energy on body mass may also be 
affected (Cho, 1992; Shearer, 1994). To determine the ration must take account of body mass 
and changes occur on the necessary nutrients and energy (kg body weight/day), as the fish 
grow. In addition, the percentage of feed consumed, relative to body mass, decreases as the 
fish grow (Azevedo, 1998). To obtain the production of trout for consumption at a price as 
low cost should be efficient use of feed, and in this paper we present and analyze factors that 
influence energy requirements and behavior of trout food in culture. 
 
RESULTS AND DISCUSSION 
 
Water temperature is the main factor influencing the rate of metabolism and energy 
consumption of fish. Water temperature for maximum growth in rainbow trout 
(Oncorhynchus mykiss) is assumed to be located around 15 ˚C (NRC, 1993); the adult brown 
trout (Salmo trutta fario) optimum growth temperature is between 4-19 ºC (Bjornn and 
Reiser, 1991) and in brook trout (Salvelinus fontinalis) optimum development temperature is 
between 14-16 °C (Bjornn and Reiser, 1991). The food assimilation is correlated with water 
temperature and it increases as water temperature increases, provided it stays within the 
optimum temperature of fish (Brett et al, 1979, Hinshaw, 1990; Azevedo, 1998). 
A major influence on the rate of growth of a fish feed composition has the ingredients that it 
contains (Bud et al, 2006, 2009). It is known that the mass specific food consumed by fish is in 
inverse relationship with the energy contained in food (Azevedo, 1998). The fish eat to satisfy its 
energy requirements (Kaushik and Luquet, 1984), and energy affect the amount of proteins that 
require optimal growth. Insufficient energy availability in forage ration has resulted in that part of 
the protein in food are catabolizate and used for energy production (Oprea, 2000). To streamline 
the production of trout is essential that the farmer to know the effect of food composition on 
energy retention and protein in the fish (Cho et al, 1994) through the production can be lost. 
In this sense, it is desirable consumption (burning) of large amounts of protein for energy 
production due to cost much more in comparison to carbohydrates and lipids (Oprea, 2000, 
Bud et al, 2006, 2009). Feeding and calculated daily ration to bring a maximum gain of body 
mass is one of the most important activities for trout farmers. An optimal ration of feeding can 
provide a maximum growth of fish and, while obtaining a conversion factor of food (FCR) 
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with a value as close as possible to the unit value. Daily energy requirements of food fish are 
influenced by species, size, water temperature, season (time of year), behavior, physiological 
status and health, environmental conditions of life (Heggens et al, 1993; Jobling, 1994; De 
Silva et al, 1995; Sacther et al, 1996; Thetmeyer et al, 1999). Calculating daily ration based 
on the daily energy requirements of fish and can lead to checked regularly of the total quantity 
given feed. By using a graphical feeding and support growth forecasts, trout farmers can 
calculate in detail the production and a proposed, thus contributing to effective planning and 
management of production. In trout culture, the quantity of food is always a percentage of 
calculated body mass of fish (Hinshaw, 1990) which is why it is essential to know the exact 
number of the fish in each tank.  
Concerning the feeding behaviour of trout, they may consume a higher quantity of 
food than need for daily metabolic requirements (Bres, 1986). To a certain extent, the fish 
appetite is controlled by receptors in the intestines, and by variation in the level of metabolites 
in blood (Grove et al, 1978; Dill, 1983; Juell et al, 1994; De Silva and Anderson, 1995; 
Bailey, 2003). Based on studies the authors have some assumptions that, if granulated trout 
food consumed until the intestines are full, a large part of energy is used and stored or 
excreted undigested and excess lipid in the visceral and muscle (Jobling, 1986; Storebakken et 
al, 1991). On the other hand, research of Bres (1986) and Alanärä (1994) showed that rainbow 
trout (Oncorhynchus mykiss) is unable to distinguish between granulated food and different 
energy content (Bailey, 2003). Granulated feed used in trout breeding has a very small 
volume compared with high energy that it contains. The granules have an energy value of four 
or five times higher compared with an equivalent volume of wet food (Ruohonen and Grove, 
1996) due in part to low water content (Oprea, 2000). 
Irregular feeding has the effect that fish consume too much food and digestion time 
required can be very long. Food can be consumed at one meal for a period of time usually 
between 30 minutes and 2 hours (Alanärä et al, 2001) and expressed by the positive body 
weight gain is obtained when is given in one or more feed short after each feeding meal 
following a short break (Bailey, 2003). Besides the daily feed calculating ration is necessary 
to determine what is given as food for fish to use the most optimal and efficient. Feeding 
intensity expressed by the number and the time interval between ration may affect the rates of 
growth in trout (Bailey, 2003). Besides, degree floating granulated feed which is feeding trout 
(Bud et al, 2006), granules size and number of granules that each fish it catch is in relation to 
the activity of swimming and water temperature (Brett et al, 1979; Alanärä,1994; Jobling, 
1994; Tang and Boisclair, 1995; Bailey, 2003). As a result of research and experiments 
performed on the optimal size of granules of feed depending on the size of fish is extremely 
important for choosing the feed size of each age group. Number of meals per day is very 
different and is determined according to age category. Thus, sapling trout after filling the 
bladder finned air feed of 30 to 30 minutes or hourly, juvenile 6-8 times daily (3-4 cm), four 
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